Pathogenetic mechanisms of hepatic encephalopathy.
Hepatic encephalopathy (HE) in liver cirrhosis is a clinical manifestation of a low-grade cerebral oedema, which is exacerbated in response to ammonia and other precipitating factors. This low-grade cerebral oedema is accompanied by an increased production of reactive oxygen and nitrogen oxide species (ROS/RNOS), which trigger multiple protein and RNA modifications, thereby affecting brain function. The action of ammonia, inflammatory cytokines, benzodiazepines and hyponatraemia integrates at the level of astrocyte swelling and oxidative stress. This explains why heterogenous clinical conditions can precipitate HE episodes. Oxidised RNA species, which are formed in response to oxidative stress, also participate in local postsynaptic protein synthesis in neurons, which is required for memory formation. Although the functional consequences of RNA oxidation in this context remain to be established, these findings bear a potential biochemical explanation for the multiple alterations of neurotransmitter receptor systems and of synaptic plasticity. Such changes may in part also underlie the pathologically altered oscillatory networks in the brain of HE patients in vivo, as detected by magnetencephalography. These disturbances of oscillatory networks, which in part are triggered by hypothalamic structures, can explain the motor and cognitive deficits in patients with HE. Current therapeutic strategies aim at the elimination of precipitating factors. The potential of therapies targeting downstream pathophysiological events in HE has not yet been explored, but offers novel potential sites of therapeutic intervention.